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(57)Abstract: 

PURPOSE: To confirm fuel leak by supplying fuel from a 
fuel path with an end stop valve arranged downstream of 
a fuel cell closed and informing the pressure value of the 

fuel in the fuel cell when a main stop valve is closed. g 7 $ 

CONSTITUTION: An end stop valve 8 arranged 
downstream of a fuel cell 7 and a main stop valve 9 
arranged upstream are connected through a fuel path 
10, and a pressure informing device 1 1 is set in the fuel 
path 10. When fuel gas is supplied from a fuel supply 
source with the end stop valve 8 closed and the main 
stop valve 9 opened, the fuel gas becomes full in the fuel 
cell 7 and the fuel path 10. When the main stop valve 9 
is closed, the fuel gas is sealed in the fuel cell 7 and the 
fuel path 10, and the sealed gas pressure is detected 
with the pressure informing device 1 1 . When the fuel gas does not leak from the fuel cell 7, 
the sealed gas pressure is kept constant, but when the fuel gas leaks, the sealed gas 
pressure gradually lowers with time elapsed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell generation-of-electrical-energy system equipped with the fuel cell, the former 
stop valve prepared in the upper section of said fuel cell, the point stop valve prepared in the 
downstream of said fuel cell, and a pressure information means to detect and report the pressure in the 
condition that said both valves closed. 

[Claim 2] The fuel cell generation-of-electrical-energy system according to claim 1 which equipped the 
entrance side of a former stop valve with the inert gas source of supply which supplies inert gas. 
[Claim 3] The fuel cell generation-of-electrical-energy system [ equipped with the pressure relief valve 
wide opened by the predetermined pressure as a point stop valve ] according to claim 1 . 
[Claim 4] The fuel cell generation-of-electrical-energy system [ equipped with a radio means to transmit 
the pressure information acquired with the pressure information means ] according to claim 1 . 
[Claim 5] The fuel cell generation-of-electrical-energy system [ equipped with a timer means to operate 
a radio means with a predetermined time interval ] according to claim 4. 

[Claim 6] The fuel cell generation-of-electrical-energy system [ equipped with a display means to 
display indoors the pressure information transmitted by the radio means ] according to claim 4. 
[Claim 7] The fuel cell generation-of-electrical-energy system [ equipped with a storage means to 
accumulate the time series data of the pressure information transmitted by the radio means ] according to 
claim 4. 

[Claim 8] The fuel cell generation-of-electrical-energy system [ equipped with a time series display 
means to display the time series data of the pressure information accumulated in the storage means ] 
according to claim 7. 

[Claim 9] The fuel cell generation-of-electrical-energy system according to claim 7 which it had the 
operation means which carries out data processing of the time series data of the pressure information 
accumulated in a storage means, a judgment means judge the abnormalities of a fuel in leakage based on 
the pressure value and the reference value which were acquired with said operation means, and an 
information means it is based on the result of said judgment means, and display and notify the condition 
at the time of the need, and said operation means, said judgment means, and said information means 
were really constituted, and was installed indoors. 

[Claim 10] The fuel cell generation-of-electrical-energy system [ equipped with the terminal circuit 
means connected to the external public line ] according to claim 9 by which the information means was 
connected with said terminal circuit means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention detects leakage of the fuel from a fuel cell before a start up, and 
relates to the fiiel cell generation-of-electrical-energy system which aimed at improvement in safety. 
[0002] 

[Description of the Prior Art] Conventionally, there was a thing of the configuration of JP,4-220955,A 
shown in drawing 4 as this kind of a fuel cell. As shown in drawing, the body 1 of a fuel cell is 
contained by the container 2, the inert gas supply line by which 3 supplies inert gas, such as nitrogen 
gas, from an end in a container 2, and 4 are covers which surround the body 1 of a fuel cell, free passage 
connection of the upper part is made in inert gas emission Rhine 5, and the gas concentration detector 6 
is formed. Fuel gas, such as hydrogen revealed in the container 2 from the interior of the body 1 of a fuel 
cell, is covered, and a collection is carried out by 4, and it is detected in the gas concentration detector 6. 

[0003] 

[Problem(s) to be Solved by the Invention] However, the equipment for make always full inert gas, such 
as the container 2 which surround the body 1 of a fuel cell, and nitrogen, be required, when the whole 
system be generated in a miniaturization by the defect of**** and the gas concentration detection 7, or 
the gas leakage below detection precision, inflammable gas be filled with the above-mentioned 
conventional configuration in the container 2, and with it, the technical problem that it resulted in a very 
dangerous condition occurred. 

[0004] This invention solves the above-mentioned conventional technical problem, and it is small and 
aims at the thing which can moreover supervise leakage of a fuel daily and for which a reliable fuel cell 
generation-of-electrical-energy system is offered beforehand which starts a generating mode. 
[0005] 

[Means for Solving the Problem] This invention consists of the following configurations, in order to 
solve the above-mentioned technical problem. That is, it is considering as the configuration equipped 
with the fuel cell, the former stop valve prepared in the upper section of said fuel cell, the point stop 
valve prepared in the downstream of said fuel cell, and a pressure information means to detect and report 
the pressure in the condition that said both valves closed. 

[0006] Moreover, it is considering as the configuration which equipped the entrance side of a former 
stop valve with the inert gas source of supply which supplies inert gas as the 2nd configuration. 
[0007] Moreover, it is considering as the configuration equipped with the pressure relief valve wide 
opened by the predetermined pressure as a point stop valve as the 3rd configuration. 
[0008] Moreover, it is considering as the configuration equipped with a radio means to transmit the 
pressure information acquired with the pressure information means as the 4th configuration. 
[0009] Moreover, it is considering as the configuration equipped with a timer means to operate a radio 
means with a predetermined time interval, as the 5th configuration. 

[0010] Moreover, it is considering as the configuration equipped with a display means to display indoors 
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the pressure information transmitted by the radio means as the 6th configuration. 

[001 1] Moreover, it is considering as the configuration equipped with a storage means to accumulate the 
time series data of the pressure information transmitted by the radio means as the 7th configuration. 
[0012] Moreover, it is considering as the configuration equipped with a time series display means to 
display the time series data of the pressure information accumulated in the storage means as the 8th 
configuration. 

[0013] Moreover, the operation means which carries out data processing of the time series data of the 
pressure information accumulated in the storage means as the 9th configuration, A judgment means to 
judge the abnormalities in leakage of a fuel based on the pressure value and reference value which were 
acquired with said operation means, It is based on the result of said judgment means, has an information 
means to display and notify the condition at the time of the need, and is considering as the configuration 
in which said operation means, said judgment means, and said information means were really 
constituted, and were installed indoors. 

[0014] Moreover, as the 10th configuration, it has the terminal circuit means connected to the external 
public line, and the information means is considering as the configuration connected with said terminal 
circuit means. 
[0015] 

[Function] The fuel cell generation-of-electrical-energy system of this invention achieves the following 
operations by the above-mentioned configuration. That is, if the closedown of the former stop valve 
prepared in the upper section of a fuel cell is carried out after the closedown of the point stop valve 
prepared in the downstream of a fuel cell has been carried out by the configuration equipped with a 
pressure information means detect and report the charged pressure in the condition that a former stop 
valve and a point stop valve, and both valves closed and a fuel is supplied, it will be in the condition that 
the fuel was enclosed in the fuel cell, and the charged-pressure value will be reported by the pressure 
information means. Since a pressure value falls gradually with time amount progress when the fuel is 
revealed from the fuel cell, leakage can be checked with a pressure information means. 
[0016] Moreover, it will be in the condition that inert gas was enclosed in the fuel cell through the 
former stop valve by the configuration which equipped the entrance side of a former stop valve of the 
2nd configuration with the inert gas source of supply which supplies inert gas, the charged pressure 
value is detected by the pressure information means, and leakage can be checked from a pressure drop. 
Also when leakage has occurred, inert gas leaks to a perimeter, and it is [ no risk of ignition explosion ] 
and is safe. 

[0017] Moreover, when the pressure of the fuel enclosed with a fuel cell is more than a predetermined 
pressure, after a point stop valve will be in an open condition and charged pressure declines to a 
predetermined pressure by the configuration equipped with the pressure relief valve wide opened by the 
predetermined pressure as a point stop valve of the 3rd configuration, since a closedown is carried out, 
charged pressure can be set as a predetermined pressure, and breakage of a fuel cell can be prevented. 
[0018] Moreover, when the pressure variation of the fuel enclosed with the fuel cell is detected by the 
configuration equipped with a radio means to transmit the pressure information acquired with the 
pressure information means of the 4th configuration, with a pressure information means and leakage 
occurs in a fuel cell by it, the detection pressure force declines, and the pressure information according 
to a leak rate is transmitted from a radio means. Therefore, leakage generating can be checked daily in 
the distant locations, such as indoor. 

[0019] Moreover, the power consumed by the configuration equipped with a timer means to operate the 
radio means of the 5th configuration with a predetermined time interval in case it transmits from a radio 
means can be held down to necessary minimum. 

[0020] Moreover, since the pressure information on the fuel enclosed with the fuel cell by the 
configuration equipped with a display means to display indoors the pressure information transmitted by 
the radio means of the 6th configuration is indoors displayed by the radio means, before an indoor user 
starts operation of a fuel cell, leakage of the fuel from a fUel cell can be recognized. 
[0021] moreover, the pressure information on the charged pressure detected by superannuation of a fuel 
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cell before a start up by the configuration equipped with a storage means to accumulate the time series 
data of the pressure information transmitted by the radio means of the 7th configuration also when 
leakage advances gradually — each time — a storage means — accumulating — having — since ~ leakage 
— the situation of secular change is detectable. 

[0022] Moreover, an indoor user can recognize the situation of secular change of the leakage from a fuel 
cell before initiation of a generating mode by the configuration equipped with a time series display 
means to display the time series data of the pressure information accumulated in the storage means of 
the 8th configuration. 

[0023] Moreover, the operation means which carries out data processing of the time series data of the 
pressure information accumulated in the storage means of the 9th configuration, A judgment means to 
judge the abnormalities in leakage of a fuel based on the pressure value and reference value which were 
acquired with said operation means, By the configuration which it was based on the result of said 
judgment means, and had an information means to display and notify the condition at the time of the 
need, and said operation means, said judgment means, and said information means were really 
constituted, and was installed indoors poor assembly, superannuation, etc. of a fuel cell — the fall 
inclination of the charged pressure before a start up ~ **, also when going on gradually Pressure 
information is accumulated in a storage means as time series data, before a start up — each time — 
detecting — having — charged pressure — A future present or leakage value is computed by the operation 
means, a comparison test is carried out to a reference value by the judgment means, and an indoor user 
can be made to recognize a leakage situation with an information means based on the result. 
[0024] Moreover, it can have the terminal circuit means connected to the external public line of the 10th 
configuration, and leakage information can be transmitted to the service firm of the exterior where the 
information means was connected with the terminal circuit means through the public line by the 
configuration connected with said terminal circuit means etc. timely. 
[0025] 

[Example] The example of this invention is explained with reference to a drawing below. 
[0026] Drawing 1 is the fuel cell generation-of-electrical-energy structure-of-a-system Fig. of the 1st 
example of this invention. In drawing 1 , free passage connection of the former stop valve 9 prepared in 
the point stop valve 8 and upper **** which were prepared in the downstream of a fuel cell 7 is made in 
the fuel path 10, and the pressure information means 1 1 is formed in the fuel path 10. 
[0027] In the above-mentioned configuration, where the closing former stop valve 9 is opened, if fuel 
gas is supplied from a fuel source (not shown), fuel gas will be [ stop valve / 8 / point ] full of a fuel cell 
7 and the fuel path 10. If the after that former stop valve 9 is closed, it will be in the condition that fuel 
gas was enclosed with the fuel cell 7 and the fuel path 10, and the charged pressure will be detected by 
the pressure information means 11. When fuel gas is not revealed from a fuel cell 7, charged pressure 
maintains constant value, but when fuel gas is revealed, since charged pressure declines gradually with 
time amount progress, leakage can be checked with the pressure information means 11. 
[0028] Drawing 2 is the fuel cell generation-of-electrical-energy structure-of-a-system Fig. of the 2nd 
example of this invention, the thing of drawing 1 and a same sign is a corresponding component, and 
detailed explanation is omitted. In drawing, 12 is the inert gas source of supply connected to the 
entrance side of the former stop valve 9, and the pressure relief valve 13 is formed in the down-stream 
edge of the fuel path 10. 

[0029] In the above-mentioned configuration, if inert gas is supplied from the inert gas source of supply 
12, a fuel cell 7 and the fuel path 10 will be filled with inert gas. If a pressure relief valve 13 is closed 
after that, it will be in the condition that inert gas was enclosed with the fuel cell 7 and the fuel path 10, 
and the charged pressure will be detected by the pressure information means 11. When inert gas is 
revealed, since charged pressure declines gradually with time amount progress, leakage can be detected 
with the pressure information means 1 1 . Also when leakage has occurred, inert gas leaks to a perimeter, 
and it is [ no risk of ignition explosion ] and is safe. Moreover, when the pressure of the fuel enclosed 
with a fuel cell is more than a predetermined pressure, after a pressure relief valve 13 will be in an open 
condition and charged pressure declines to a predetermined pressure, since a closedown is carried out 
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again, charged pressure can be set as a predetermined pressure, and breakage of a fuel cell can be 
prevented. 

[0030] Drawing 3 is the fuel cell generation-of-electrical-energy structure-of-a-system Fig. of the 3rd 
example of this invention, the thing of drawing 1 and drawing 2 , and a same sign is a corresponding 
component, and detailed explanation is omitted. In drawing, the fuel cell 7 is installed in the outdoors, 
valve mechanical-component 8 a and valve mechanical-component 9a are attached in each of the point 
stop valve 8 and the former stop valve 9, and each valve mechanical component is connected with the 
valve-control section 14. The radio means 15 is connected with the timer means 16 and the cell section 
17 for connecting with the pressure information means 11. Indoors the display means 18 and the storage 
means 19 of receiving the signal from the radio means 15 are established, and the time series display 
means 20 is connected to the storage means 19. 21 is an operation means which carries out data 
processing of the time series data of the storage means 19, 22 is a judgment means to judge the result of 
the operation means 21, and 23 is an information means to report based on the result of the judgment 
means 22. The information means 23 is connected to the service firm 26 through the public line 25 
through the terminal circuit means 24. 

[0031] In the above-mentioned configuration, before the point stop valve 8 and the former stop valve 9 
perform the switching action of a valve and start a generating mode by the control signal machine 
******** mechanical components 8a and 9a from the valve-control section 14, fuel gas is enclosed with 
the fuel path 10. The detection output obtained with the pressure information means 1 1 is indoors 
transmitted by the radio means 15 with the predetermined time interval set up with the timer means 16, 
and power required for a communication link is supplied from the cell section 17. Therefore, when 
leakage occurs in a fuel cell 7, the detection pressure force declines, it is transmitted from the radio 
means 15 and the pressure information according to a leak rate can detect leakage generating daily in the 
distant locations, such as indoor. Moreover, since the timer means 16 is operated with a predetermined 
time interval and it transmits from the radio means 15, when can hold down the power consumed in the 
case of transmission to necessary minimum, the cell section 17 is made to prolonged exchange 
needlessness, a part of generation-of-electrical-energy output of a fuel cell 7 is made to store electricity 
and it considers as the power source for a communication link, the amount of generations of electrical 
energy which can be used can be made to increase, the detection output transmitted indoors — each time 
— the display means 18 — a digital readout — since it is carried out, before an indoor user starts operation 
of a fuel cell 7, leakage of the fuel from a fuel cell 7 can be recognized. Moreover, since the charged 
pressure value acquired before a start up is accumulated in the storage means 19 as time series data, also 
when leakage advances gradually according to superannuation of a fuel cell 7, the situation of secular 
change of leakage can be detected exactly. Moreover, since the digital readout of the detection output for 
every day is carried out to the time series display means 20, an indoor user can recognize and judge the 
situation of secular change of leakage before initiation of a generating mode. Moreover, since data 
processing of the time series data accumulated in the storage means 19 is carried out with the operation 
means 21, the result is judged with the judgment means 22 and it is reported by the information means 
23 based on a judgment result, an indoor user can be made to recognize a leakage situation objective 
excluding the individual decision difference by the user. Moreover, since it connects with the external 
service firm 26 through the public line 25, the terminal circuit means 24 connected to the information 
means 23 can provide the service firm 26 with the leakage information from the information means 23 
timely, and even if a user is not conscious, it can carry out maintenance check of a fuel cell 7 effectively. 

[0032] 

[Effect of the Invention] It has the effectiveness which the fuel cell generation-of-electrical-energy 
system of this invention describes below explained above. 

[0033] That is, if the closedown of the former stop valve is carried out after the closedown of the point 
stop valve arranged in the downstream of a fuel cell has been carried out by the 1st configuration 
equipped with a pressure information means detect and report the charged pressure in the condition that 
a former stop valve and a point stop valve, and both valves closed and a fuel is supplied from a fuel 
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path, it will be in the condition that the fuel was enclosed in the fixel cell, and the pressure value detects 
and will be reported by the pressure information means. Since a pressure value falls gradually when the 
fuel is revealed from the fuel cell, by the easy configuration which consists of two shut-off valves and 
pressure information means, leakage can be checked and a system can be miniaturized. Since leakage is 
detectable before starting a generating mode, it is safe, and since only the fuel within a fuel path is 
emitted even if leakage occurs, it is very little and safe. 

[0034] Moreover, inert gas is enclosed in a fuel cell, and the pressure value is detected with a pressure 
information means by the 2nd configuration which equipped the entrance side of a former stop valve 
with the inert gas source of supply which supplies inert gas, and can detect leakage from a pressure drop 
by it. Also when leakage has occurred, inert gas is revealed to a perimeter, and it is [ no risk of ignition 
explosion ] and is safe. 

[0035] Moreover, by the 3rd configuration equipped with the pressure relief valve wide opened by the 
predetermined pressure as a point stop valve, since a point stop valve will be in an open condition when 
the pressure of the fuel enclosed with a fuel cell is more than a predetermined pressure, also when 
charged pressure can be set as a predetermined pressure and charged pressure becomes high pressure 
unusually, high pressure does not arise in a fuel cell and breakage can be prevented. 
[0036] Moreover, when the pressure of the fuel enclosed with a fuel cell is detected with a pressure 
information means by the 4th configuration equipped with a radio means to transmit the pressure 
information acquired with the pressure information means and leakage occurs in a fuel cell by it, the 
detection pressure force declines, and the pressure information according to a leak rate is transmitted 
from a radio means. Therefore, leakage generating can be daily checked without construction of a signal 
line etc. in the distant locations, such as indoor. 

[0037] Moreover, when the power consumed in case it transmits from a radio means can be held down 
to necessary minimum, the generation-of-electrical-energy output of a fuel cell is stored electricity by 
the 5th configuration equipped with a timer means to operate a radio means with a predetermined time 
interval and it uses, the available amount of generations of electrical energy can be made to increase. 
[0038] since the pressure information on the fuel enclosed with the fuel cell by the 6th configuration 
equipped with a display means display indoors the pressure information transmitted by the radio means 
is indoors displayed by the radio means, before [ moreover, ] an indoor user starts operation of a fuel 
cell — each time — the fuel from a fuel cell — leakage can be recognized and safety can improve so more 
to leakage. 

[0039] moreover, the case where leakage advances gradually according to superannuation of a fuel cell 
by the 7th configuration equipped with a storage means to accumulate the time series data of the 
pressure information transmitted by the radio means — before a start up ~ each time — detecting ~ 
having ~ charged pressure — since pressure information is accumulated in a storage means, the situation 
of secular change of leakage is exactly detectable. 

[0040] Moreover, by the 8th configuration equipped with a time series display means to display the time 
series data of the pressure information accumulated in the storage means, an indoor user can recognize 
and judge the situation of secular change of the leakage from a fuel cell before initiation of a generating 
mode. 

[0041] By moreover, the 9th configuration in which the operation means and the judgment means of 
judging the abnormalities in leakage of a fuel from the pressure value acquired by carrying out data 
processing of the time series data of pressure information, and notifying the condition based on the 
result at the time of the need, and the information means were really constituted, and were installed 
indoors Also when extent of the pressure drop of an enclosure fuel advances gradually according to poor 
assembly, superannuation, etc. of a fuel cell The pressure information on the charged pressure detected 
before a start up is accumulated in a storage means as capital degree hour sequence data. Since a future 
present or leakage value is computed by the operation means, a comparison test is carried out to a 
reference value by the judgment means and an information means can report a leakage situation to an 
indoor user based on the result, a leakage situation can be made to recognize objective excluding 
individual difference. 
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[0042] Moreover, it can have the terminal circuit means connected to the external public line, and 
leakage information can be transmitted to the service firm of the exterior where the information means 
was connected with the terminal circuit means through the public line by the 10th configuration 
connected with said terminal circuit means etc. timely, and even if a user is not conscious, a service firm 
can carry out maintenance check of a fuel cell effectively. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The fuel cell generation-of-electrical-energy structure-of-a-system Fig. in the 1st example 
of this invention 

[Drawing 2] The fuel cell generation-of-electrical-energy structure-of-a-system Fig. in the 2nd example 
of this invention 

[Drawing 3] The fuel cell generation-of-electrical-energy structure-of-a-system Fig. in the 3rd example 
of this invention 

[Drawing 4] The block diagram of the gas leak detecter from the conventional fuel cell 
[Description of Notations] 

7 Fuel Cell 

8 Point Stop Valve 

9 Former Stop Valve 

1 1 Pressure Information Means 
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DRAWINGS 



[Drawing 4] 




[Drawing 1] 
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[Drawing 2] 
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